Coccidia of turkey: from isolation, characterisation and comparison to molecular phylogeny and molecular diagnostics.
Coccidiosis is a disease caused by apicomplexan parasites of the genus Eimeria, which has a significant economic impact on poultry production. Multiple species infecting the turkey have been described; however, due to the general lack of unambiguous description, their identification and taxonomy is debatable. In this work, a systematic approach was taken to isolate, characterise and compare coccidian species in the turkey. Individual species were tracked according to their unique 18S ribosomal DNA sequence. The single-oocyst isolation technique and passaging of mixed species field isolates in selectively immunised birds enabled the derivation of pure species. Six distinct strains representing five eimerian species that infect the turkey were obtained. It appears highly probable that these species represent all species described in the past with the exception of Eimeria subrotunda. The species were analysed using both traditional methods and DNA sequencing. For each strain the oocyst morphology, prepatent period, gross pathology, pathogenicity, host specificity and endogenous cycle were studied. Antigenic similarity was investigated in multiple cross-immunity experiments. For identification and quantification of each individual species or strain, quantitative real-time PCR markers were also developed. Parallel characterisation of pure strains allowed comprehensive comparison with the original descriptions and assignment of correct species names. The species Eimeria meleagridis, Eimeria dispersa, Eimeria gallopavonis, Eimeria meleagrimitis and Eimeria innocua were identified. Comparison of our data with those of previous studies indicates that Eimeria adenoeides is most probably a synonym for either E. meleagridis or E. gallopavonis, or a description based on a mixture of these species, and thus nomen dubium. The species E. dispersa and E. innocua were also found to infect Bobwhite Quail. Phylogenetic reconstruction based on 18S rDNA and cytochrome c oxidase subunit I gene (COI) sequences showed that these two species form a distinct clade unrelated to other turkey coccidia and point to a polyphyletic origin of the species infecting the turkey.